1 ' ' ' ' ! o
T

Sanitized Copy Approved for Release 2011/09/13 : CIA-RDP80-00809A000700140162-5

T
st/ e {GiAL USE Siid
FORM N°E 51-4C W _ Fd“:“} gi:ﬁbm'- o

MAR 195
- d ' S5y — ey,
S ! cuassificamioy 2estrserm— TA/5Y yfad-2-
-SECURIFY—INF ORMARTON—~
CENTRAL INTELLIGENCE AGENCY REPORT
INFORMATION FROM

FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.

COUNTRY  yssp DATE OF
INFORMATION 1318
SUBJECT Seientific - Minerals/Metals, iron and aluminum ’
How metallurgy
. DATE DIST. 2 | 1
- » PUBLISHED Irregular pericdical Oct 153
J
WHERE
PUBLISHED  Moscow NO. OF PAGES ),
DATE
PUBLISHED  1qu8
SUPPLEMENT TO j

LANGUAGE Russian REPORT NO. i

THTS DOCUMENT CONTA N3 INFORMATION AFS(CTCNG TwL WATIOWAL LCIERTT
OF TNELUMITID STATES. HITHin THEMEANING CF “1t0T (2. $CCTio43 131

THIS 1S UNEVALUATED INFORMATION

AND TRA OF THE U.3. CODE. A3 AMCADID iP5 TeansuISSiOw £w Lyl
LATION OF 173 CONTENTS TO ON RECEIPT by 4n LyayTnORIZED Piason 13
rohe 1S PRowieitEn

SOURCE Trudy Moskovskogo Aviatsicnnogo Tekhnologicheskogo Instituta, No L4

e e

SUMMARIES OF SOVIET PAPERS ON METALLURGY

ﬁomment: The fcllowing are summaries of six papers in Trudy
Moskovskogo Aviatsionnogo Tekhnclogicheskogo Instituta (Transactions
of the Moscuw Aviaticn Technological Institute), No &, 1948, pub-
lished by the State Fublishing House for Defense Industry. The issue
was edited by Professor S. M. Veronev, Doetor of Technical Sciences}.]
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1. "Investigation of Certain Metheds of Treating Elektron in Liquid State,"

by Docent, V.M. Sharov, Engineer A, P, Gudchene, and Engineer M. G. Stepanova,
pp 3-3L, Seven refercnces P
]

The authors studied the behavior of MLS. the Elektron-type alloy widely

used in the USSR, under various treatments. They investigated the factors which ‘ i
have an effect on the grain size and mechanical properties of this alloy, as

follows: superheating at various temperatures, remelting and scrap additions, ! i
length of grain refining period, inoculation with solid aluminum or alloy of : ‘
the same compusition, treatment with ferric chloride, and additions of iron in ' .ﬂ
the form of aluminum-base master alloy. Some of the authors' conclusions are { s

as follows:

Favorable effect of heating on the properties of the alloy is already
noticeable at 700°. The lower the temperature, the longer should be the hold-
ing period for obtaining better results, which show still further improvement
with a temperature increase up to 8507. Further rise in temperature has no im<
proving effect on the metsl. Holding 2t 8509 for 15 minutes. rapid cooling, and

E immediate pouring gre recommended as the optimum procedure lor alloy, treatment
by superhegting. Prolonged holding of metal ot témperatures above ~ 8000 ma im-
pair the mechanical properties owing to contamination of the alloy with oxides.

Remelting improves the mechanical properties of the alloy, which attain
their maximum after three remeltings. In further remelting, the mechanical vrop-
erties get woerse despite further grain refinement.
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Addition of scrap or secondary metal improves allcy properties. The
maximum effect 1s usually reached at 25% addition, being maintained up to 75%

of secondary metal in alloy* but a still higher scrap content may cause lower
mechanical properties.

Remelting and scrap addition do not improve the alloy so much as some
other methods. Alloys remelted or tr-se made out of charge containing scrap
may be subjected to further ref inement. Additional treatment, by superheating
for example, may sometimes lmprove the properties of an alloy to a greater
extent than can be done by refinement of the primary alloy alone.

Addition of solid metal into the melt lmproves the properties of the
alloy if the temperature of the imulten metal at the moment of addition does not
exceed 7507, This practice is not a very effective measure, acting approximately
similarly €0 the remelting and scrap addition, but it is simple and permits repe-
tition.

Introduction of ferric chloride into a melt at T50° with subsequent
heating of the melt to 820° results in a grain refinement which could not be
“btained by any other method: the productive capacity of furnaces in this
: case is higher than in the case of superheating. However, the application of
ferric chloride 15 a hazurdous operation because during its introduction the
molten metal is splashed out of the crucible. Therefore, this method can not
be recommended until protective measures are develcped.

2. "Corrosion Resistance of Witrided Ferrcus Alloys," by Professor I. Ye.
Kontorovich, Doctor of Technical Sciences, and Tocent A. A. Sovalova, Candidate
B P Technical Sciences, pp 32-50, six references
23

R 2 The main task of thiz work was a study of the electrochemical proper-
ties of iron and steel saturated with uitvogen, an investigation of the effect
of the phase state of the metal surface layer on 1ts corrosion resistance, and
an establishment of the optimum ~ondivicns of nitriding Armco-iron and steels
38KhMYuA and 30KRMA for chraining the most stable surface.

The first part of the parey dealz with determining the electrode poten-
tials relative to nitrogen eorcentrarion On the basic of measuring the poten-
tials of iron in sea water, the authers corcinde that the phoses and mixtures of
phases rich in nitrogen have the hrghest potential, thot the epsilon-phase is
most electropositive having a potential of 0.10-0.13 V, and that potential varia-
tion in a single-phase sone 15 insignificant. Results of the measurements are
presented in diagrams /not included in this report/. : i

'+
The second part of the article descrives corrosion tests which resulted ; 4
in establishing an optimmun procedure for nitriding the metals under investigation :
to obtain meximum corrosicn resistance of their surface. These optimum condi- H

tions are shown in the fellowing table: : o "

Nitriding Temperature Degree of NH3 Nitriding N
{c¢) Dissociation (%) Time (hours)

Armco-Iron 700 65 1-3

Same 700 9] 1

KhMyuA Steel 600 65 1-3

Same 600 80 3
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Armeo-iron and steel KhMYuA, nitrided under the conditions indicated i
shoved complete resistance to corrosion upon testing in water from the public
supply system, in benzine, in a 3% solution of NaOH, and under atmospheric con-
ditions.

Tests in sea water demonstrated a comparatively higher corrosion resis- )
tance of the same metals in nitrided form as compared with their properties before :

nitriding.

All the results of the numerous corrcsicn tests were tabulated. ;

3. "Phase Trarsformations In the Iron-Nitrogen System," by Professor
I. Ye. Kontorovich, Doctor of Technical Sciences, and Docent A. A. Sovalova,
Candidate of Technical Sclences, pp 51.67

Stating that the construstion of the Fe-N phase diagram is especially
difficult since a number of universally adopted investigation methods are inap-
plicable in this case, the authcre discuss the results of their metallographic
and X-ray investigations intc the structure of nitrided layers formed at various !
temperatures. They stud:ed stracture and size of the surface layers after slow !
cooling for obtaining entirely stable structures, and also after heat treat- H
ment for clarification of the structure at high temperatures and for estaplishing
those transformaticns which occur in “he precess of hardening. é

. The authors compare & phase Giasram constructed by O. Eizenhut and E.
Keupp with that by E. Lehrer, considering the lstter as the correct. diagram.
This faet 15, in their opinion, corrotorated by intermittent increase of the
epsilon-phase layer.

- 3everal other counclus:ons made by the autnors on the basie of their
experiments are as follows:

The amount of absorbed nitrogen Lncreases smeethly to a temperature of
660°C, above which the increase in tne amount of absorbed nitrogen acquires an i
intermittent character. The total depth ¢f nitrogen penetratlon varies, depend - :
ing on temperature. Micreztructuras of hardensd metal imdicate that sharp ;
increase in depth and chinge of strusture are caused by the phase transformations
which take place Quring the bolding periued at hien temperature.

The sequence of arran:ement of various layers in the microstructure of
nitrided iron quenched from 700°C is as follews: a layer of nitrides, nitrogen-
ous austenite in the form of acicular crystals, nitrogencus austenite in the |
form equisxiel crystals, nityogensus martensite, and nitrogenous ferrite. . \

“he study of transformaticns during tempsring established that the ,
metastable microstructures in Fe-N and Fe-Fe i systems are alike to a consid- . v
erable extent ir. their appearance and behavior on heating. Tempering at 250 . ‘~‘il
causes the following changes: nitrogencus austenite decomposes and darkens,
nitrogenous martensite also darkens, and Fe,N in the form of nitride needless
is separated out of nitrogenous ferrite. Tempering at 350° leads to complete
dissociation of the structures of hardening.

4. "Concerning the Structural Transtormations in Cast Ironms," by Engineer
S. V. Avakyan and N. F. Lashko, Candidate of Technical Sciences, pp 68-Th

Assuming that structural transforwation? in cast iron during heating are
accompanied by changes in the degree of heterogeneity, which factor affects the
' ' resistance of the metal to corrosion, the authors use the corrosion method of
£ . investigating the mechanism of structural transformations in cast irons.
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Results of heat treatment and corrosion tests of gray and white cast
-irons are.graphically represented and discussed. One conclusion of the authors
is that the resistance of cast iron to corrosion is basically conditioned by
-iron-cementite galvanic pairs; they tius dispute a generally accepted assump-
tion according to which changes in the corrosion resistance of cast iron are
caused by the formation of iron-graphite galvanic pairs.

. 5. "On the Conditions for Eutectic Formation,” by Engineer S. V. Avakyan
and N. F. Lashko, Candidate of Technical Sciences, pp 75-82, six references

Assuming that any eutectic alloy represents a conglomerate of crystal-
lized separate phases coexisting in equilibrium, the authors develop formulas
for determining the concentration of these phases. Analyzing the formulas
obteined, they make two conclusions: (1) the eutectic point is shifted, depend-'
ing on changes in conditions for the formation of phases, for example, when the
cooling rate is changed; (2) the introduction of surface-active substances,
which change the surface tension, also shifts the eutectic point. 1In particu-
lar, the second conclusion, they state, helps to clarify the modification pro-
cess in Silumin, since it was experimentally established that the eutectic

! point in modified aluminum-silicon a2lloys in shifted as compared to nonmndi-

fied alloys. )

6. "On the Causes of Surface Defects on Rods Extruded Out of Aluminum
Alloys," by S. N. Tarantov, Candidate of Technical Sciences, pp 83-116, two

references

The author discusses variocus defects, such as blisters, flaws, fissures,
' ..ete., occurring in the process of extrusion by direct and reverse methods, with
N or without lubrication. He also analyzes the causes of these defects and
suggests some corrective measures.
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